Inhibition of Pseudomonas aeruginosa PAO1 adhesion to and invasion of A549 lung epithelial cells by natural extracts.
Pseudomonas aeruginosa colonizes the lungs in cystic fibrosis (CF) and mechanically ventilated patients by binding to the cellular receptors on the surface of the lung epithelium. Studies have shown that blocking this interaction could be achieved with sub-minimum inhibitory concentrations of antibiotics such as ciprofloxacin. The development of bacterial resistance is a probable drawback of such an intervention. The use of natural extracts to interfere with bacterial adhesion and invasion has recently gained substantial attention and is hypothesized to inhibit bacterial binding and consequently prevent or reduce pathogenicity. This study used an A549 lung epithelial cell infection model, and the results revealed that a combination of aqueous cranberry extract with ciprofloxacin could completely prevent the adhesion and invasion of P. aeruginosa PAO1 compared to the untreated control. All of the natural extracts (cranberry, dextran, and soybean extracts) and ciprofloxacin showed a significant reduction (P<0.0001) in P. aeruginosa PAO1 adhesion to and invasion of lung epithelial cells relative to the control. The cranberry, dextran, and soybean extracts could substantially increase the anti-adhesion and anti-invasion effects of ciprofloxacin to the averages of 100% (P<0.0001), 80% (P<0.0001), and 60% (P<0.0001), respectively. Those extracts might result in a lower rate of the development of bacterial resistance; they are relatively safe and inexpensive agents, and utilizing such extracts, alone or in combination with ciprofloxacin, as potential anti-adhesion and anti-invasion remedies, could be valuable in preventing or reducing P. aeruginosa lung infections.